INTRODUCTION
Water pollutants may be classified according to their chemical characteristics, physical state, environmental compartments in which they are discharged or found, sources and effects on target organisms (Calamari and Chiaudari, 1984) .
In natural aquatic ecosystems, metals occur in low concentrations, normally at the nanogram to microgram per litre level. In recent times, however, metal contamination of aquatic ecosystems, especially the heavy metals, has become a problem of increasing concern. This situation has arisen as a result of the rapid growth of population, increased urbanization, expansion of industrial activities, exploration and exploitation of natural resources, extension of irrigation and other modern agricultural practices as well as the lack of environmental regulation (Bincy et al 1994) The problems associated with heavy metal contamination of water bodies arising from domestic discharges and agricultural practices have been studied (Forstner and Wittman, 1981; Solomons and Forstner, 1984; Nriagu, 1989) . Furthermore, Dejoux (1988) and Philips (1991) provided further information on various environmental problems of heavy metal pollution in African inland waters in particular and tropical aquatic ecosystems in general. These publications showed that the existing information on Africa is scanty.
In spite of the relatively low level of industrial activity in less developed regions of Africa, there is growing awareness of the need for rational management of aquatic resources, including control of waste discharges into the environment (Goldberg, 1976) . As Alau reservoir provides portable water for domestic use, it is important to monitor it's metal levels which may be elevated as a result of the other uses of the reservoir in irrigation of farm lands and in watering livestock. This study therefore provides information on heavy metal concentrations in Alau reservoir. This will serve as baseline data for effective water pollution control and management. (Bankole e al., 1994; Odunze et al., 1995) . t
MATERIALS AND METHODS

The
Sampling Methodology and Analysis:
Water samples were collected bimonthly at five sites on Alau reservoir, from October 2001-September 2002. Surface water samples were collected using fabricated 2 litre water samplers. Samples were placed in acid washed (10 % HCl) 250 ml polyethylene bottles and taken to the laboratory. In the laboratory, 200 ml aliquot of each original sample was filtered using 0.45 µ membrane filter, for dissolved metal analysis. The filtered sample was acidified with 1 ml of concentrated analytic grade HCl and stored in a polyethylene bottle at 50 0 C. All glass wares, pipettes and filters used in these procedures were rinsed with 10% HCl, deionized water and distilled water. Analysis of concentrations of copper (Cu), iron (Fe), manganese (Mn), lead (Pb) and zinc (Zn) were performed on the filtered, acidified samples (following appropriate dilution or concentration procedures), using a PerkinElmer Atomic Absorption Spectrophotometer (Model 403), as described by Olsen (1975) , APHA (1976 APHA ( , 1980 , Mackereth et al. (1978), and Boyd (1979) . Comparison of data between stations and sampling periods was made using one-way ANOVA and t-test at 5% level of probability.
RESULTS AND DISCUSSIONS
The heavy metal concentrations in water from the different stations in Alau reservoir are presented in Table 1 . The table shows that the concentration of dissolved Zinc (Zn) in Alau reservoir ranged from 0.14 + 0.3 mg/l in station 5 to 0.19 + 0.02 mg/l in stations 1 and 3. There was a significant difference (P < 0.05) between the value recorded in station 5 and all other stations. The values in other stations were not significantly different (P > 0.05). The concentration of zinc showed little fluctuation between stations. This may be due to the effect of fertilizers that were applied to the irrigated farm land around the reservoir. The values of zinc observed in this study were lower than those recorded in Jankara reservoir which ranged from 0.8 to 2.10 mg/l (Adeniji and Mbagwu, 1990) . Bincy et al (1994) reported a higher zinc concentration (2.85 mg/l) for lake Nakuru, Kenya. The values recorded in Alau reservoir exceeded the permissible pollution limit of 0.10 mg/l recommended by Deininger (1980) , but was below the WHO limit of 1.5 mg/l (Kaluku et al., 1987) .
The copper concentration ranged from 0.52 + 0.01 mg/l in stations 1 and 3 to 0.64 + 0.01 mg/l in station 5. There was no significant difference (P > 0.05) between the values in stations 4 and 5, but these were significantly different (P < 0.05) from the values recorded in stations 1, 2 and 3. The copper values of this study were lower than 0.95 mg/l recorded in Arizona desert reservoir (Olsen and Sommerfield, 1977) and showed little variation between stations. The significant increase in copper concentration in stations 4 and 5 may be linked to the activities occurring in these stations, such as excessive run off into the water, human navigation activities and washing of fishing equipment directly into the water.
The highest mean value of lead (Pb) was 0.58 + 0.06 mg/l recorded in station 4, while the lowest mean value of 0.54 + 0.03 mg/l was recorded in station 2. No significant difference was observed between the stations (P > 0.05). The value recorded for lead remained stable throughout the study period. This concentration of lead in Alau reservoir was lower than the concentration recorded in Kainji lake where UNIFE (1986) observed a range of 0.16 to 0.87 mg/l. The value recorded in Alau reservoir may be regarded as adequate for photosynthesis and phytoplankton productivity. GESAMP (1988) observed that low concentration of less than 0.02 mg/l may affect photosynthesis, as well as delay embryonic development and reduce growth in adult fish, molluscs and crustaceans. Mombeshora et al. (1983) . Copper ( The values with the same superscript on the same row are not significantly different at P = 0.05
reported much higher levels of lead in their studies of streams and lakes around Ibadan Increase in lead can be largely due to increase in car washing, high traffic density around the lake, as well as discharges from a local industry, and increased anthropogenic sources especially from automobiles. The mean values for Iron (Fe) ranged between 0.07 + 0.001 mg/l in station 2 and 0.12 + 0.001 mg/l in station 5. There was no significant difference between the values recorded for stations 1, 2, 3 and 4 (P > 0.05) but station 5 was significantly different (P<0.05) from these stations. The concentration of iron is consistent with the low solubility of Iron in desert reservoirs (Olsen and Sommerfield, 1977) . The fairly stable concentration of iron in Alau reservoir may be due to direct or indirect discharges and run off from soil excavation sites into the reservoir.
The result of the concentration of manganese showed that the lowest mean value of 0.04 + 0.01 mg/l was recorded in station 2, while the highest mean value of 0.66 + 0.01 mg/l was recorded in station 5. There was no significant difference (P>0.05) between stations 1, 2, 3 and 4, but they were significantly different (P < 0.05) from station 5.
The concentration of manganese showed considerable variations within the lake. The highest level of contamination in various stations could be associated with the domestic washing with soap, effect of fertilizers, herbicides and pesticides applied to irrigated farm lands. Odiete (1999) reported that domestic sewage and agricultural effluents have the capacity to precipitate manganese salts which may exact a toxic effect on aquatic organisms. Such effects were not observed in the reservoir.
Manganese may also result from sediment transport as observed by Okoye et al. (1991) 
